Introduction
Smoking has long been identified as a major global public health issue. It is the leading cause of preventable death worldwide and kills about 6 million people each year. 1 According to the evidence-based MPOWER measures introduced by the World Health Organization 4 to reduce the demand for tobacco, to provide smoking cessation services and cessation support in the public health care system, governments around the world have put more emphasis on smoking cessation programmes to reduce the tobacco-related health risks. 5 Identification of predictors and determinants of success in smoking cessation is crucial for smoking cessation service. 8 Over the last decade, health care professionals have endeavoured to identify the predictors and characteristics of successful quitters. 9 Overseas studies have identified the following: old age, high socio-economic status, [10] [11] [12] male gender, younger age at smoking initiation, previous quit attempts, being married, fewer depressive symptoms, fewer anxiety symptoms, lower prior tobacco consumption, lower score of Fagerström Test for Nicotine Dependence (FTND), no cohabitating smoker, and high cessation-related motivation/confidence. 8, [10] [11] [12] [13] [14] Nonetheless, many studies have shown that these predictors are not always consistent. 11, 15 This may be due to different methodologies and environments in different studies. Some studies were population surveys based on individual recall and did not include interventions. In this study, we analysed all potential variables and interventions. With a more comprehensive list of variables, we hoped to identify some robust independent predictors of successful quitters.
Methods

Study setting
Clients who attended an ICSC in different districts in Hong Kong from 1 January 2010 to 31 December 2011 were recruited via smoking cessation hotlines, referral from health care professionals, or selfreferral.
All clients received counselling, and pharmacotherapy was prescribed if the client agreed. An average of four face-to-face counselling sessions were conducted over the first 8-week intensive treatment phase by registered social workers who were all trained in tobacco cessation counselling. Phone follow-up and counselling were also offered during this treatment phase and between 9 and 12 weeks. The stage of change theory and motivational interviewing techniques were adopted. [16] [17] [18] Clients were followed up by telephone at week 26 and week 52 to ascertain abstinence from smoking. The medications provided by ICSC included nicotine replacement therapy (NRT) and non-NRT. The former included nicotine patches, gum, lozenges, and inhalers. Oral medications included varenicline and bupropion. Medications were prescribed according to the clients' personal preference and clinical conditions following a thorough explanation by counsellors or medical officers. For example, NRT gum would not be given to a client with dentures and a patch would not be given to a client with skin allergy.
Study design, participants, and data collection
This was a historical cohort study. All cases commenced treatment between 1 January 2010 and 31 December 2011. The inclusion criteria of the study were adults aged 18 years or above. Clients who were mentally unstable or cognitively impaired were excluded.
A structured questionnaire was used to collect the following information: (i) socio-demographic variables: age, gender, marital status, education, monthly household income, number of people living together; (ii) health-related variables: perceived health, cessation advice by nurse, cessation advice by doctor, cessation advice by any medical professional, severe/chronic illness, mental illness; (iii) smokingrelated variables: age started smoking, years of smoking, cohabitation with another smoker, number of cigarettes smoked per day, FTND score, 19 previous quit attempt, number of previous quit attempts, time of last attempt, reason to quit, high-risk situation; (iv) psychosocial variables: self-perceived stress, self-perceived depression, perceived importance, difficulty and confidence in quitting (from a scale of 0-100), perceived source of social support, Smoking Self-Efficacy Questionnaire (SEQ-12) 20, 21 ; and (v) intervention variables. Consent was obtained and confidentiality was assured. The questionnaire was self-administered and illiterate clients were given help as appropriate. Completed forms were validated by the counsellors.
Outcome measure
The outcome measure was self-reported 7-day point prevalence abstinence rate at week 26. Clients who were not able to be followed up or with an absent response for smoking status were considered to have not quitted.
Statistical analyses
Data management and analysis was performed using the Statistical Package for the Social Sciences (Windows version 22.0; SPSS Inc, Chicago [IL], US). Univariate logistic regression was used for all studied predictors. All predictors with a reported P value of <0.10 were then included in multiple logistic regression analysis. Backward elimination was used in the multivariate analysis to identify independent predictors of abstinence as well as to calculate the adjusted odds ratio (AOR) and 95% confidence interval. All statistical analyses were two-tailed tests and a P value of <0.05 was considered statistically significant.
Results
Demographics
A total of 4045 clients who attended the ICSC during 1 January 2010 to 31 December 2011 were reviewed and 3853 cases who met the inclusion criteria were analysed. The gender ratio of male-to-female was approximately 7:3. Their age ranged from 18 to 89 years with a mean of 42 years; mean duration of smoking of this cohort was 20 years, and mean cigarette consumption was 18 cigarettes per day (Table 1) .
Univariate logistic regression
The abstinence rate at week 26 was 35.1% (1353/3853). Univariate analysis of basic demographic data revealed that successful quitting was related to (Table 2) . Mental illness was significantly related to failure to quit but chronic illness was not, for examples, hypertension, diabetes, and chronic obstructive pulmonary disease. Analysis of smoking-related variables showed that successful quitting was related to longer years of smoking, not cohabiting with a smoker, lower daily cigarette consumption, and lower FTND score. Successful quitters were more likely to report "prove my ability to quit smoking" and "avoid discrimination as a smoker". A higher number of high-risk situations in quitting were negatively related to quit rate. Significant individual high-risk situations included "under time pressure", "arguing with others", "depressed or frustrated", "drinking alcohol or coffee", "difficulty in sleeping", and "bored" ( Table 3 ).
The following psychosocial variables were correlated to quitting: not feeling stressed, not feeling depressed, high perceived importance of quitting, low perceived difficulty in quitting, high confidence in quitting, perceived support from spouse, and high SEQ-12 score (Table 4 ). All interventional variables were significant predictors of smoking abstinence: number of face-to-face counselling sessions, overthe-phone counselling, and use of medication.
Multiple logistic regression
All items reported P<0.10 in the univariate logistic regression analysis were included in the multiple logistic model with backward elimination. Only subjects with complete data in all fields of the included items were analysed (n=2714). As shown in Table 5 , independent predictors of smoking abstinence at week 26 were older age, quitting based on "prove my ability to quit smoking", high confidence in quitting, high external self-efficacy, more counselling sessions (both office and phone contact), and use of medication. The following characteristics were predictive of failure to quit: history of mental illness, high daily cigarette consumption, high FTND score, and feeling depressed.
Discussion
This is the first comprehensive study of predictors of success for smoking cessation in a local smoking cessation service. Age, mental health, cigarette consumption, FTND score, reasons to quit, confidence in quitting, depressive mood, self-efficacy, sessions of office counselling, phone counselling, and medication treatment were identified as predictors among clients who volunteered to quit smoking.
In the univariate logistic analysis, most of the predictors were consistent with other studies. In many studies of predictors, 15, 22 results for gender, number of previous attempts, education level and social status, years of smoking, and history of depression have been inconsistent. In our study, a more comprehensive list of potential predictors from five domains (namely, demographics, health-related, smoking-related, psychosocial, and interventional variables) was included. After multiple logistic regression analysis, many commonly reported determinants/predictors were excluded. They included perceived health, marital status, cohabitation with a smoker, household income, gender, years of smoking, perceived importance of Abbreviations: CI = confidence interval; FTND = Fagerström Test for Nicotine Dependence; OR = odds ratio * Data were missing in this item (range, quitting or difficulty in quitting, feeling anxious, and internal self-efficacy in quitting. The effect of age appeared to be consistent with the results of local 23, 24 and some international studies [11] [12] [13] that older age was an independent predictor. 25 Results for the predictive power of male gender have been controversial: some studies have reported it as a predictor of cessation success, 8, 10, 26 while others have found it to have no significant effect or a negative effect. 12, 27, 28 Our study could not confirm these findings. In addition, the role of marital status, education, household income, and number of cohabitants were shown not to be predictive, contrary to some overseas studies. 29, 30 Nonetheless, consistent with many studies, cigarette consumption and FTND score were negatively correlated with quit rate. 8, 27, 31 Extensive research indicates that individual motivation, especially intrinsic motivation, is predictive of the long-term cessation result. 8 In our study, two robust reasons to quit that could significantly predict abstinence were "prove my ability to quit smoking" and "avoid discrimination as a smoker". This seemed to correspond to the "selfcontrol" and "social influence" factors of Reasons for Quitting scale. 32 In Hong Kong, smoking in some designated areas and public places is forbidden. This may precipitate the "avoid discrimination as a smoker" response. In service provision, operational initiatives and promotion strategies may be tailored to these two areas when motivating smokers to quit.
Perceived depressive mood (AOR=0.77) and history of mental illness (AOR=0.67) greatly enervated the success rate of quitting in our participants. Similar results have been reported in western countries as well as in Asia. 8, [33] [34] [35] This reinforces the importance of implementing appropriate mental health screening and referral in smoking cessation clinics. Presence of a chronic illness was not shown to be predictive although this may have been due to our relatively small sample size for this group of clients or because ours was a cohort of smokers who were motivated to quit. The effect of chronic illness may thus be attenuated. Studies have also shown that not all chronic diseases have the same impact on smoking cessation. 36, 37 The link between self-efficacy and successful quitting has long been established. 22, 38 Both external and internal self-efficacy in SEQ-12 scales have been found to be predictive in smoking cessation in western countries. 21 In our study, after adjusting all potential predictors, a high degree of confidence and external self-efficacy were predictive of cessation, while the predictive ability of total and internal sub-score of SEQ-12 faded after adjustment. This is consistent with a previous Hong Kong study. 20 Manifestation of cultural differences in self-efficacy during smoking cessation warranted further investigation. According to the results in the current study, smoking cessation counselling should focus more on helping clients to develop techniques to resist external temptation and to enhance external self-efficacy.
Consistent with overseas reviews of smoking cessation counselling, 15, 39 our study indicated that the number of sessions of face-to-face counselling or phone support were strong predictors (AOR=1.15 and 1.12, respectively). Both kinds of medication (NRT and non-NRT) were also associated with successful smoking cessation. Most previous predictor studies have not included these parameters, however.
There are some limitations in our study. Since this was a retrospective case review study of smokers who were motivated to quit, the results cannot be generalised to the whole smoking population. In addition, in the process of multiple logistic regression, only 2714 clients instead of all study subjects were analysed. Interventional variables such as office counselling, phone counselling, and medication modality were not randomly allocated. Patient compliance with medication was not evaluated, thus information on the use of medication may be biased. Another potential confounding factor was a small amount of missing data for some predictors. The effect of job nature and different chronic illnesses was not included in this study because of insufficient Abbreviations: CI = confidence interval; NRT = nicotine replacement therapy; OR = odds ratio * Data were missing in this item (range, data; only chronic disease as a group was analysed. Self-reported 7-day point prevalence abstinence rate was not biochemically validated although previous study has shown that self-reported abstinence does not differ much to abstinence according to biochemical validation.
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Conclusions
This local study has identified a number of predictors of smoking abstinence at week 26 in clients who volunteered to seek treatment from a smoking cessation clinic. Most large-scale overseas studies have been based on a population survey. This was a large-scale comprehensive study performed in a real-life smoking cessation programme in Hong Kong. As such, it offers a better understanding of the determinants of successful quitting. Although some predictors have not been addressed and need further study, this study highlights the need for a Abbreviations: CI = confidence interval; FTND = Fagerström Test for Nicotine Dependence; NRT = nicotine replacement therapy; OR = odds ratio; SD = standard deviation holistic approach to the management of nicotine withdrawal, and to enhance external self-efficacy and motivation, to provide an adequate number of counselling sessions and to help smokers cope with mood problems.
